Ionophore-induced disassembly of blood platelet microtubules: effect of cyclic AMP and indomethacin.
Cytoplasmic calcium levels are believed to be important in blood platelet activation. Upon activation, the discrete marginal microtubule band, which maintains the discoid shape of non-activated platelets, becomes disrupted. Present studies demonstrate that the extent of assembly of the marginal microtubule band is related to cytoplasmic calcium levels. The divalent cationophore, A23187, causes platelet aggregation, secretion, and contraction by promoting calcium transport from intraplatelet storage sites into the cytoplasm. A23187 caused disassembly of platelet microtubules. Quantitation of electron micrographs revealed that numbers of microtubules were reduced by approximately 80% after A23187 treatment. Secondly, assembled microtubules in homogenates of platelets, in which microtubules were stabilized prior to homogenization, were decreased in favor of free tubulin in A23187-treated platelets. Thirdly, A23187 increased 14C-colchicine binding by intact platelets; this also indicated a shift in the microtubule subunit equilibrium to favor free, colchicine-binding tubulin subunits. In control experiments, A23187 did not affect the stability of platelet tubulin, the colchicine binding reaction, or the total tubulin content of platelets. Stimulation of colchicine binding depended on A23187 concentration (0.05-0.5 microM) and did not require extracellular calcium. A23187-stimulation of colchicine binding was blocked by dibutyryl cyclic AMP (0.80 mM) and/or 3-isobutyl-1-methylxanthine (50 microM) and by indomethacin (10 microM). Cyclic AMP or indomethacin also interferes with A23187-induced platelet activation, but indomethacin is not likely to completely inhibit the perturbation of intraplatelet calcium gradients by A23187. It is suggested that A23187-induced microtubule disassembly may be an indirect effect of calcium on microtubules.